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INTRODUCTION: Problems caused by contaminated areas have been increasingly found around 
the world. Mercury (Hg) is a trace element potentially toxic to humans and the environment. Thus, 
monitoring Hg levels in the environment has great importance. The transfer of trace elements from 
soils to plants is a complex process, that depends on soil attributes such as pH, cation exchange 
capacity, texture, and mineralogy and also plant attributes, such as root system lenght and others. In 
Brazil, agricultural areas with levels of Hg higher than 12 mg kg-1 are considered contaminated, since 
such levels of Hg are likely to come from non-natural sources. 
The State of Minas Gerais is the third largest producer of common beans in Brazil 
(2015/2016 farming year). The area planted with common beans is estimated in 339,000 hectares. 
The soil most used for such crop in the State of Minas Gerais  is classified as Latosol (Oxisol). 
The plants of Phaseolus vulgaris L. cv. BRSMG Madrepérola have indeterminate growth 
habit, low tolerance to lodging, and can be classified as an early-season variety. This variety has high 
yield potential and resistance to diseases, such as the common mosaic virose and anthracnose. P. 
vulgaris is one of the preferred plant species for using in ecotoxicological tests to evaluate the 
potential effect of toxic substances. The objective of this work was to evaluate the emergence and 
early development of common bean variety BRSMG Madrepérola under doses of mercury chloride 
(HgCl2), in two Latosols (Oxisols). 
 
MATERIALS AND METHODS: The experiment was conducted in a greenhouse of the 
Department of Soil Science at the Federal University of Lavras, Lavras, Minas Gerais, Brazil. The 
soils used were classified as dystroferric Red Latosol (LVdf) and dystrophic Red Yellow Latosol 
(LVAd), which were collected in the 0-20 cm soil layer. In order to create good conditions to plant 
growth, base saturation was increased to 60% and pH stabilized at 6. The common bean variety 
BRSMG Madrepérola was used. Pots were filled with 500 cm3 of dry soil contaminated with HgCl2 
in the concentrations of 0; 2.5; 5.0; 10.0; 20.0; 40.0 and 80.0 mg kg-1. Treatments were arranged in a 
completely randomized design with seven treatments and four replications. In each pot, 10 seeds 
were sown 24 hours after the HgCl2 application. After the plant emergence, thinning reduced the 
number of plants per pot to 6. The experiment was conducted for 21 days, starting after 50% of 
emergence of the control pot. 
At the end of the experimental period, shoot dry weight, emergence rate, emergence speed 
index (ESI), shoot length, leaf number, stem diameter, and SPAD index were evaluated. The 
normality and homogeneity of the data were tested. The significances of the differences in the 
endpoints were tested via a one-way ANOVA. In the case of significant differences (p≤0.05), a 
Dunnett’s test was performed to detect the difference between the treatments and the control (no 
observed effect concentration - NOEC). The EC10 (concentrations that reduce endpoints by 10% 
when compared with the control) were estimated through non-linear models. All analyses were 
performed using STATISTICA, version 7. 
 
RESULTS AND DISCUSSION: The doses of HgCl2 did not caused differences in plant emergence, 
stem diameter, and SPAD index in both soils, when compared with the control plot (Table 1). For 
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ESI, significant differences were observed in relation to the control treatment from the dose of 20 mg 
kg-1 in both soils. For this  endpoint, the EC10 found in the LVAd was 32.9 mg kg-1. The Hg caused 
an emergence delay in P. vulgaris plants. Hg also inhibited P. vulgaris growth, with a NOEC of 40 
mg kg-1 for both soils. However, the EC10 observed for plant height was 57.1 mg kg-1 for LVdf and 
greater than 80 mg kg-1 in the LVAd. The presence of trace elements in germination can affect water 
absorption and inhibit the solution absorption. This may affect the seedling development. The 
number of leaves was significant different only in the LVAd, with NOEC of 40.0 mg kg-1 and EC10 
of 54.6 mg kg-1. This variation in relation to soil type can be inferred to the different soil attributes, 
such as clay content and organic material. These different attributes cause variation in availability of 
Hg for the studied crop. The shoot dry weight was influenced by the concentration of Hg in the soil. 
For shoot dry weight, a reduction of 48% in the LVdf and 58% in the LVAd were observed for the 
highest concentration of Hg, when compared with the control. The reduction in growth can be 
attributed to the effect of Hg on the photosynthetic process and the damage caused by oxidative 
stress. 
 
Table 1. No observed effect concentrations (NOEC), and 10% (EC10) effect concentration (with 95% confidence 
intervals in parentheses) for the toxicity of Hg to Phaseolus vulgaris L. cv. BRSMG Madreperola growing in 
different soils.  
Endpoint 
LVdf LVAd 
NOEC EC10 NOEC EC10 
------------------------------------------------------ mg kg-1 ------------------------------------------------------ 
Emergence > 80 > 80 > 80 > 80 
Speed of emergence-index 20 Not validated 20 32.9 (20.6 – 45.1) 
Shoot length 40 57.1 (43.3 - 71.0) 40 > 80 
Stem diameter > 80 Not validated > 80 >80 
Number of leaves > 80 Not validated 40 54.6 (46.9 -62.3) 
SPAD index > 80 Not validated > 80 > 80 
Shoot dry weight 20 21.6 (11.0 - 32.1) 20 25.8 (13.6 - 38.0) 
 
Mercury caused phytotoxic effects on P. vulgaris cv. BRSMG Madreperola leading plants to death 
and abnormal growth in concentrations above 40.0 mg kg-1 in the soil, especially in the LVAd. 
Chlorosis spots in leaves and necrosis of the plants were observed (Figure 1). 
 
Figure 1. Phytotoxical effect of Hg (80 mg kg-1) in plants of Phaseolus vulgaris L.  cv. BRSMG Madreperola in two 
different Latosols (oxysols) dRL (A) and dRYL (B). 
 A                  B 
 
CONCLUSIONS: The presence of Hg in the soil caused reductions in ESI, plant height, number of 
leaves, and shoot dry mass. The biggest reductions in these variables were observed in the LVAd, 
which had more Hg availability for absorption by Phaseolus vulgaris L.. 
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